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(57) Abstract: 

PURPOSE: To obtain a device 
having the functions of a laser 
transistor and an FET on a HI— V 
compound semiconductor 
substrate utilizing the inversion 
phenomenon of the conductivity 
type of a layer to grow on a 
stepped slant face. 

CONSTITUTION: A step 
difference of 0.3 μm is formed 
on the (111) face of a semi- 
insulative GaAs substrate 1 by 
etching and a slant face 2 with an 
exposed (1 1 1) A face is formed. 
The ethcing liquid is one 
consisting of 

1H2S04+8H202+1H20. A p-type 
AI0.3Ga0.7As layer 3, an n-type 
GaAs layer 4 and a p-type 
AI0.3Ga0.7As layer 5 are 
continuously grown by an MBE 
method. In the region (a) of the 
slant face 2, the n-type GaAs 
layer 4 is grown on the (1 1 1 ) A 
face in a state of 
quast-equilibrium and an 
additional impurity Si is 
substituted at the lattice point of 
As to work as an acceptor and is 
inverted into a P-type. An etching 
is selectively performed to remain 
a laminated material on the slant 
face and Au/AuGe electrodes (c) 
and (e) and Au/Zu/Au electrodes 
(b) and (d) are attached on the 
exposed surface of each layer. A 
horizontal n-p-n bipolar transistor 
is formed on the layer 4 and 
actuated as a laser transistor by 
current conduction between the 
electrodes (d) and (b) and a 
vertical FET, wherein the 
currents of the electrodes (d) and 
(b) are controlled by the 
electrodes (c) and (e), is jointly 
provided. 



— 



Sl-QaAs 



(Q) 




s 5 - P-A£fo.As 
-4. n -&a A $ 
3. p-A£ Qa As 



(<f) 5 (e) 



(3) 




® h * m n & ff (j p) © n fe ffl p 2? Kf 
o^ii^flF^^ (a) PH63 - 24692 

©Int.Cl." HUMES ffrtSSM^ PB*P633£(1988)2 H2 0 

H 01 S 3/18 7377- 5F 

H 01 L 29/80 8122 " 5F *ar* .»w«>« t (a.k) 

©4# & P561- 168516 
@ffi @ 0361(1986)7^178 
@JS S§ * = fit 31 - ffi9UH«UIWm t * i JKS±'>B«*»101saBfi *±»#*£&!: 

©tbsaA s ± & s s£ £ ifc ?f^jii»;ii^m4 i isE:Jb'hs4>ioi5Sfe 

©ft S A #85 A — 



W to 9 
£ tl 4* 3 # £ S <2> S3 & 5- & 

t -T * in - v 8i«;-&«j¥3l#JB i<'Sfi-v fcfc 

i -r * # ts k * 3 * a ■ © ss ak # s . 

(sag) 



pet ©S:fr<z>ffr##-e 3 * h v y <z> 

*«?*«0»<OBIC) ttXlltt f 7. ^ A O/hff 

^0)S*3R?i. h (FED * 

O « * ^ <t * 3 - S IS Jb ^ ft J5& U ± §6 © 0 E I c 

*^^fl:$n^ck^/^T^/:^s ***** 
u?H-a«±K:*jft* ti* ** 

********** LT*l«»|Ctt^$M* 



-475- 



4* 



«B303 63-24692 (2) 

^ i Fa}**8K:a^«jiS'caff r ***»x tr* * 

*f9«LTv H-»#CK8T * n St p Si rx 

*>©-<:* * . 

CXJfcM.) 

» 1 HU)-Ci)lt*«ffl©j5-33E*a«-*-4 8SBffia 



(AlGaAa/GaAa/AIGaAs) © 13 & & iS * il - f 

-f 1* 7 v & *x 9 tFET ©pf^roi&fT A 4 St 
l Hu)cc#t*T. SttA(loa) <osi-GaAs £ 
0.3 ^moef^x y^t:«fcD^fiSt4. 

» I BI21K *?(r>T x HBE «fc >> &® 2 i 

X 1 © P SS^S^JS £ LI, P-Alo. sGa., ,As®" 
3 . 

n - v j»ft***»#Ji (n&r^&lfci ur rr 

S©Si<& K--7"*r 4) <k OT* n-CaAsJg 4 . 
5 

* JS © £ ^ fife A & ft ^ o §' c ^ f . 



13 £ 



5 P-AIGaAa *??Fff 

4 n-GaAa 

3 o-AlGaAs **7FJS 



(c»-M (*m) 

SxlO 1 ' 1.5 

1*10" 0.1 

SxlO" 1.5 



n-GaAafc 4 t* (1 11) A® .fc K «L ¥ IB« C A 5 1" * 

C ©ia^tDX v # + V ^ 
AlGaAstCj^ It tt I H,S0 4 +8 H»0,+ I H«0 . 
GaAsCif UX it I KIU0H-M0 H a 0 

SJl^OAlGaAsCicf 1" 4 + > F (± A I GaA» / 



-476- 




2700/300 A(OA/^y/i/7j.t)i (Au/AuCe) 

2340/ 360/300 AcD&/®ft/:& 

(Aa/2n/A«) <£/f!t^ p- A 1 o. iCao. t Aa IS 3 ± td 
tttS&tfa)^ p-Al,. ,Ga«. ,Aaf3 5lCtt^ffi(d)^ 

nni/^, i5^il/t)S^, VfiiCdK ft) |8I 
— «S(dK (WHC«a*abx UJ5(eK (e) 




»(SIB3G3-24692 (3) 
pet eH#0flkfr«fT**#?*#i*1-« c£*< 

1 ttSI-GaAs Sis 

2 tt»fQ. 

3 It* 1 <Z>p S*3#J3Tp-Al«.,Cao. T A S Jg. 



£ T £ n-GaAs Jg ^ 
5 84 35 2 © p I2*a&f*J&Tp-AU. aC ».. tAsJS. 
Mtt p SKteSSS* 
ftK foWiUJgTMu/Zn/AuJS. 
(cU (alttUSTAu/AuCeJS 
T 35 * . 



/•>^^r^\ 



CD 



>— 



(.2) 



y 5 - /•-/lifSa^s 
;N -3. p-MGa As 



(3) 



(Cl) 

% I 0 



— 477- 



